Estradiol biosynthesis in canine lens epithelial cells.
To confirm that lens epithelial cells (LEC) synthesize 17β-estradiol, active estrogen, and to identify the pathway(s) by which normal and cataractous LEC synthesize 17β-estradiol. ELISA was used to measure estradiol in aqueous humor; immunohistochemical staining was used to localize estradiol, testosterone and sulfatase; tritiated water release assay was used to measure aromatase activity; and qRT-PCR was used to quantify expression of aromatase and sulfatase in normal and cataractous canine and human LEC. Canine eyes with and without cataracts had no differences in aqueous humor estradiol levels; however, cataractous LEC had more intense immunoreactivity for estradiol than normal LEC. There were little to no differences in canine sulfatase protein and mRNA expression when normal and cataractous LEC were compared. qRT-PCR demonstrated that canine cataractous LEC had significantly higher expression of aromatase; this was confirmed with the tritiated water release assay. Similar to dogs, human cataracts had both sulfatase and aromatase mRNA expression. Normal and cataractous LEC can synthesize estradiol by the sulfatase pathway; however, cataractous LEC appear to use the aromatase pathway as well. Because no differences in aqueous humor estradiol levels were detected, we suspect that estradiol synthesized by the sulfatase pathway is secreted into the aqueous humor; whereas, estradiol synthesized by the aromatase pathway is used for, as yet unknown, intracrine purposes.